Role of myosin light-chain phosphorylation in endothelial cell retraction.
Endothelial cells retract centripetally when they are exposed to histamine and when extracellular calcium is chelated. This centripetal retraction implies that a centripetal tension must be expressed in the cells. We asked whether phosphorylation of the light chain of myosin (MLC) was important for the retraction to occur, and, by inference, expression of the tension. In human umbilical vein endothelial (HUVE) cells and in porcine pulmonary artery endothelial (PPAE) cells tryptic peptide maps indicated that MLC was phosphorylated by myosin light-chain kinase (MLCK). Activity of MLCK is inhibited by ML-9, a kinase inhibitor with relative specificity for MLCK, and when MLCK is phosphorylated by the adenosine 3',5'-cyclic monophosphate (cAMP)-dependent kinase. Pretreatment of HUVE cells or PPAE cells with ML-9 or forskolin-aminophylline (to increase cell cAMP) reduced basal MLC phosphorylation and prevented an expected increase in MLC phosphorylation following exposure of HUVE cells to histamine. Pretreatment of HUVE cells with ML-9 or forskolin-aminophylline prevented HUVE cell retraction (measured as an increase in permeability of a monolayer of HUVE cells) in response to histamine. Pretreatment of PPAE cells with ML-9 or forskolin-aminophylline prevented PPAE cell retraction in response to chelation of extracellular calcium. These data support the hypothesis that phosphorylation of MLC is an important component of endothelial cell retraction.